There is general consensus that the most effective treatment for maintaining cardiac function after coronary occlusion and myocardial ischemia is timely reperfusion of the affected vessels. Unfortunately, reperfusion itself has been associated with further injury to the myocardium [10] . Extensive research has therefore been performed to identify cardiac conditioning strategies to overcome the detrimental and irreversible effects of reperfusion injury and to improve cardiac function after myocardial ischemia. The phenomenon of ischemic preconditioning (IPC) has been described over 30 years ago and demonstrated that application of brief episodes of cardiac ischemia and reperfusion reduced the size of a subsequent myocardial infarct [8] . This promising observation triggered the investigation of other approaches for cardiac conditioning, including ischemic postconditioning and remote ischemic conditioning (RIC) [3] . However, both IPC and ischemic postconditioning require direct intervention to the heart, whereas RIC applies short episodes of ischemia and reperfusion in a distant target organ such as the upper limb and therefore provides a noninvasive therapeutic strategy for protecting the heart against acute ischemia-reperfusion injury. RIC has been shown to reduce infarct size in animal models [9] and the recent randomized clinical trial of remote ischemic conditioning in STelevation myocardial infarction (RIC-STEMI) reported significantly improved clinical outcome in patients [2] . The molecular mechanisms underlying cardioprotection by RIC are complex and still not fully understood. It has been demonstrated that RIC involves activation of peripheral sensory nerves [6] and the interaction of inflammatory and humoral signaling pathways resulting in a release of cardioprotective factors that circulate to target organs via the blood stream [5] .
Although the identity of these cardioprotective factor(s) is still unknown, the fact that remote ischemic conditioning results in blood plasma that carries cardioprotective agents may have major implications for future treatment strategies. In the current study, Lieder et al. isolated plasma from mini-pigs with or without remote preconditioning (by repeated short hindlimb ischemia/reperfusion) and transferred isolated plasma to rat hearts perfused ex vivo before or after global ischemia. The study confirms that the cardioprotective factors are present in the plasma, can be transferred across species, and reduce infarct size. Moreover, it demonstrates for the first time that conditioned plasma is protective to the target organ even when applied during the reperfusion phase after the ischemic event (Lieder et al. 
in this issue).
Is remotely conditioned donor plasma soon to be administered by the incoming ambulance as a first-line therapy for patients with acute myocardial infarction? The idea is tempting, but until this can seriously be considered, several open questions remain to be addressed. The failure of other clinical trials to achieve an improved outcome after cardiac surgery by remote preconditioning demonstrated that the mechanisms of cardioprotection are highly complex and may be disturbed by many factors, including anesthesia [4, 7] . Comorbidities such as diabetes mellitus also impair RIC-induced cardioprotection possibly by disturbed signaling of sensory fibers, or impaired endogenous signaling cascades [1] . In view of these facts, identifying the molecular mechanisms responsible for RICinduced cardioprotection and unraveling the cross-talk of involved signaling cascades seems more important than ever. The current study by Lieder et al. showed that the transmitted humoral factors in the preconditioned pig plasma are equally protective when given before ischemia or during reperfusion and initiate signal transduction pathways that converge on STAT3 activation. Many questions remain open, but the finding that critical mechanisms of cardioprotection can be initialized before or after myocardial ischemia and are equally This article is a commentary to the original article https://doi.org/10.1007/ s00424-019-02314-y effective throughout reperfusion could ultimately take us a small step closer to understanding the origin and identity of the conditioning factor(s).
